Structural requirements of benzodiazepines for the inhibition of pig brain nitric oxide synthase.
Nitric oxide synthases (NOS) are heme-containing enzymes which catalyse the oxidation of L-arginine to nitric oxide and L-citrulline. Some nitrogenated compounds have been reported to coordinate with the iron atom from the heme group, thus inhibiting NOS. 1,4-Benzodiazepines are nitrogenated compounds which have many physiological effects such as antianxiety, antiepileptic, hypnotic, and muscle relaxation properties. The aim of this paper was to measure the effect of different benzodiazepines on NOS activity in pig brain extracts. Medazepam, pinazepam, diazepam, oxazepam and alprazolam competitively inhibited NOS with IC(50) in the micromolar range. Other benzodiazepines showed no effect at concentrations as high as 200 microM. Due to the structural similarity of the benzodiazepine ring nucleus with L-arginine, we propose a benzodiazepine-enzyme interaction to explain the competitive inhibitions. By comparing benzodiazepine effects and their structures, the inhibitory effect of benzodiazepines on NOS is related to the absence of substituents on N4 and to the absence of a halogen substituent on C5 phenyl group. Although benzodiazepine's inhibitions observed in this study are not in the physiological range in normal cases, these inhibitions could be significant in drug abuse situations and should be taken into account for the rational design of drugs which specifically inhibit NOS.